Reference ranges for element concentrations in livers and kidneys of "healthy" mink of known age, sex, and coat color and fed a conventional diet were determined. After euthanasia and removal of the pelts, liver and kidney samples were collected from 174 mink and analyzed for 22 elements using inductively coupled argon plasma emission spectroscopy. The diet of the mink was also analyzed for element concentrations. Descriptive statistics of element concentrations for livers and kidneys of the mink are given and compared with dietary element concentrations.
Knowledge of normal tissue element concentrations for animals is essential for detection of abnormal concentrations that may be indicative of disease problems. Tissue samples from animals presented for postmortem examination are frequently analyzed for element content to assist pathologists in diagnosing conditions involving mineral toxicoses or deficiencies. Normal tissue element concentrations are also useful to toxicologists, nutritionists, biologists, and producers. Little information exists on element concentrations in tissues of "normal" mink. The purpose of this study was to formulate liver and kidney element profiles for "healthy" mink fed a conventional mink farm diet.
Materials and methods
During the 1986 mink pelting season (November 24 to December 5), livers and kidneys were collected from 44 male and 130 female natural dark and pastel ranch mink varying from 7 mo to 3 yr, 7 mo in age. After euthanasia with CO, gas and removal of the pelts, the tissues were collected and § Not detected (for detection limits, see Table 1 ). stored frozen (-6 C) until prepared for multielemental analysis by inductively coupled plasma atomic emission spectroscopy a (ICP), as described previously. 4 Samples of liver and kidney and the diet of the mink were analyzed for aluminum (Al), arsenic (As), boron (B), barium (Ba), calcium (Ca), cadmium (Cd), cobalt (Co), chromium (Cr), copper (Cu), iron (Fe), mercury (Hg), potassium (K), magnesium (Mg), manganese (Mn), molybdenum (MO), sodium (Na), phosphorus (P), lead (Pb), antimony (Sb), selenium (Se), thallium (T1), and zinc (Zn). The detection limits for the ICP analyses are listed in Table 1 .
tected in the diet ( Table 2 ) and 10 in the liver and kidney tissue samples. The concentrations of the elements detected in the livers and kidneys are summarized according to age, sex, and coat color (Tables 3-12 ) Iron was concentrated in the livers and kidneys of the mink (Table 13 ). The Fe concentration in the livers and kidneys of 7-month-old mink was about 4 times and 2 times that of the diet, respectively. Copper was also concentrated in the livers and tended to increase with age ( Tables 5, 13 ). Copper did not accumulate or increase in concentration with age in the kidneys. In another study, 1 7-month-old natural dark male mink
Results and discussion
The composition, nutrient analysis, and element fed a diet that contained 60.5 ppm Cu, 329.7 ppm Zn, concentrations of the diet fed to the mink are shown and 327.7 ppm Fe (dry weight) for 5 months had mean in Table 2 . Of the 22 elements analyzed, 12 were de-liver Fe and Cu concentrations of 1,197 and 293 ppm Cadmium was not detected in the diet or in the livers of the 7-month-old mink but was present in low concentrations in the kidneys of some 7-month-old mink and livers of some l-year, 7-month-old mink. The Cd concentration increased notably with age in both the livers and kidneys of the mink (Table 3 ). These results are consistent with reports in the literature that indicate Cd tends to concentrate in the viscera of vertebrates, especially in the livers and kidneys of carnivores, resulting in higher Cd concentrations in older animals. 5, 10 Although Hg was not detected in the diet, livers, or kidneys of the mink in the present study, Hg concentrations of 0.28 2 and 0.2-0.7 12 ppm in livers and 0.68 1 and 0.5-l.0 1l ppm in kidneys have been reported for ranch mink fed conventional diets. Liver and kidney Hg concentrations of 55.6 and 37.7 ppm, respectively, were noted for mink that died from consumption of a conventional mink diet supplemented with 5 ppm methylmercury for 29 days. 2 There are several reports in the literature of liver and/or kidney values for heavy metals in wild e concentrations reported in these † Not-detected (see Table 1 for detection limits).
studies are variable and frequently associated with specimens obtained from areas of heavy metal contamination or from mink suspected of showing heavy metal poisoning. Little information exists in the literature on tissue concentrations of other elements for mink. Although the concentration of some elements was below the quantifiable limits of the ICP analysis employed in this study, the values presented should serve as a useful addition to the literature and provide reference information for diagnosticians and researchers for evaluating liver and kidney element concentrations in mink.
